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Academic Programs and Research Thurst@IlITH

Undergraduate Programs

Departmental Programs :
Artificial Intelligence
Biomedical Engineering
Biotechnology and Bioinformatics
Civil Engineering
Chemical Engineering
Computer Science & Engineering
Electrical Engineering
Electrical Engineering
(IC Design & Technology)
Engineering Science
Industrial Chemistry
Materials Science & Metallurgical
Engineering
Mathematics & Computing
Mechanical & Aerospace Engineering
Engineering Physics
Center for computational Engineering:
+ Computational Engineering

Bachelors of Design
e BDes

Master of Science (MSc)
Chemistry
e Chemistry
Mathematics
¢ Mathematics
e Mathematics and computing
Physics
e Physics
CIP (Inter Disciplinary Program)
¢ Medical Physics(with
Basavatarkam Oncology Inst.)

Postgraduate Programs

Regular MTech/MDes

Artificial Intelligence
e Artificial Intelligence
Biomedical Engineering
e Medical Sensing, Analytics
& Simulation
e Nanomedicine & Biomaterials
Biotechnology
e Medical Biotechnology
Climate Change
¢ Climate Change
Civil Engineering
e Structural Engineering
e Environmental Engineering
e Hydraulic & Water Resource
Engineering
e Geotechnical Engineering
e Transportation Engineering
Chemical Engineering
¢ Chemical Engineering
Computer Science and Engineering
e Computer Science & Engineering
e Network & Information Security
Design
e Visual Design
e Product Design
¢ Interaction Design
Electrical Engineering
Communications and Signal
Processing & Learning
Microelectronics and VLSI
Power Electronics and Power
Systems
e Systems and Control
Entrepreneurship and Management
e Techno Entrepreneurship
Materials Science & Metallurgical
Engineering
e Materials Science & Metallurgical
Engineering
e Semiconductor Materials and
Devices

Mechanical & Aerospace Engineering
e Mechanics and Design
e Integrated Design and Manufacturing
e Thermo-Fluid Engineering
e Aerospace Engineering
¢ Robotics and Intelligent Systems.
hysics
¢ Quantum & Solid State Devices

CIP (Center for Interdisciplinary Programs)
e Additive Manufacturing (with DRDO)
e Medical Device Innovation (with AIG)
e Smart Mobility (with TIHAN)
¢ Ophthalmic Engineering (with LVPEI)
e Integrated Circuits and Microsystems

Packaging

e Lightweight Engineering

G88 (Greenko School of Sustainability)
e Sustainable Engineering
e E-Waste Resource Engineering

and Management (with CMET)

¢ Energy Science and Technology

Online MTech/MDes Programs
Computer Science and Engg.
e Data Science
Design
e MDes by Practice
Heritage Science and Technology
e Heritage Science and Technology
Mechanical and Aerospace Engg.
e Computational Mechanics
Materials Science and Metallurgical Engg.
¢ Industrial Metallurgy
CIP(Inter Disciplinary Program):
e Integrated Computational Materials
Engineering
¢ EV Technology

Master of Arts (MA)
Liberal Arts

¢ Development Studies
e Health, Gender & Society

PhD Disciplines

Departmental Programs :

Artificial Intelligence

Biomedical Engineering
Biotechnology

Chemical Engineering

Chemistry

Civil Engineering

Climate Change

Computer Science & Engineering
Design

Electrical Engineering

Engineering Science
Entrepreneurship and Management
Heritage Science and Technology
Liberal Arts

Materials Science & Metallurgical
Engineering

Mathematics

Mechanical & Aerospace Engineering
Physics

Center for Interdisciplinary Programs
Greenko School of Sustainability

Interdisciplinary Program :
 Artificial intelligence, computing,

communications & networks

» Bioengineering & Healthcare
« Energy, environment, creative design

& Management

« Novel materials & computational

techniques
Soft and Active Matter & Mechanics
of materials
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IAcademic Innovation:
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IAcademic Innovation: Al Evolution Plan IIl ety

Al IN ACADEMIA:

T - THE CURRICULUM EVOLUTION pigy
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Saranya (Physics) Debasish (Chemistry) ~_ Climate Change
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Academic Innovation: Example
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9 SEMESTER: COURSE CODE:
3t Jan-April 2026 MES5670 a
QUIZ-1, IIT HYDERABAD
ME 5670 — Vehicle Dynamics Date:29/01/2026
Maximum Marks - 15 Time duration: 1.5 hours
Instructions:
i) All questions are compulsory.
ii) Only calculators are allowed in the examination room.
1. Answer the following questions: Marks: ( -

Draw the vehicle and tire coordinate systems and mention the corresponding degrees of freedom.

For a vehicle moving on an inclined plane, obtain the relationship of acceleration and deceleration in terms of CG of
the vehicle. Also, find the condition for selecting the front/rear wheel driving/braking for optimal driving and braking
force.

For a rigid body motion, write the equation of motion in terms of quantity defined in body fixed coordinate rotating
with an angular velocity to capture 6-DoF motion. Subsequently, obtain the relationship of angular velocity of rotating
coordinates in terms of roll, yaw and pitch angles through co-ordinate transformation.

For planer coming motion of a tricycle with given position and velocity, obtain the governing equation in terms of
vehicle parameters. Subsequently, obtain the relationship of vehicle and tire coordinates in terms of states of CG of the

vehicle.

COURSE TITLE:
Vehicle Dynamics & Modeling

2

@
- INDIAN INSTITUTE O

eyl

——Te

MPE

R |

Mid Semester | End Semester [

K‘} STUDENT'S NAME (o
\\\ \; Programme BTEC ¢l 7

Course No.: L- | Course Title

Question No. 1 2 3

MARKS 2. N2 s Z

b) ) \‘

s e
)

2 F 8+ Whmax L o

2((11(4 ;x‘) .

STUDENT PERFORMANCE ANALYSIS

COMPREHENSIVE ANALYSIS OF ASSESSMENTS (TOTAL: 100 MARKS)

INSTRUCTOR:
Dr. Ashok Kumar Pandey
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STUDENT PERFORMANCE ANALYSIS )

COMPREHENSIVE ANALYSIS OF ASSESSMENTS (TOTAL: 100 MARKS)

"f:t' SEMESTER: COURSE CODE: i COURSE TITLE: : ‘
23 Jan-April 2026 MES670 = Vehicle Dynamics & Modeling = (@l

COMPARISON ANALYSIS: QUIZ-1 & QUIZ-2 (MANUAL vs Al EVALUATION)

QUIZ-1 (15) QUIZ-2 (15)
STATISTICS :
DIFFERENCE DIFFERENCE
MANUAL Al (Al - MANUAL) | MANUAL Al (Al - MANUAL)

CLASS AVERAGE 8.42 9.34 +0.92 9.34 10.19 +0.85
AVERAGE ABSOLUTE
DIFFERENCE 1 '45 , 0'80
STUDENTS WHERE
e g 15 (78.9%) 14 (73.7%)
STUDENTS WHERE
Al = MANUAL 3 (15.8%) 3 (15.8%)
STUDENTS WHERE
Al < MANUAL 1(5.3%) 2 (10.5%)
HIGHEST POSITIVE +35 +25
DIFFERENCE '
HIGHEST NEGATIVE -0.5 -1.5

DIFFERENCE

INSTRUCTOR:
Dr. Ashok Kumar Pandey

KEY TAKEAWAYS (QUIZ-1 & QUIZ-2)

© ©O©®9O

Al evaluation awarded higher marks in
majority of cases in both quizzes.

Average difference (Al - Manual) is within
+1 mark, indicating strong alignment.

Al evaluation shows consistency and
fairness with minimal deviation.

Differences are within acceptable range and
do not affect overall academic decisions.
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- STUDENT PERFORMANGE ANALYSIS 7 _

COMPREHENSIVE ANALYSIS OF ASSESSMENTS (TOTAL: 100 MARKS »
""f‘ SEMESTER: COURSE CODE: 5 COURSE TITLE: & INSTRUCTOR:
3 Jan-April 2026 MES670 Q Vehicle Dynamics & Modeling =~ @ Dr. Ashok Kumar Pandey

METRIC QUIZ-4 SCORE DISTRIBUTION (OUT OF 15) INSIGHTS (QUIZ-4)
(Al BASED) 8 aa Quiz-4 was completely generated and
CLASS AVERAGE (OUT OF 15) 9.54 evaluated using Al (OpenAl).
6
MEDIAN SCORE 11.25 g Students performed well with an average
HIGHEST SCORE 13.50 8 of 9.54/15 (63.6%).
®
LOWEST SCORE 4.50 ¥ 4 @ Majority of students scored in the 9-12
STANDARD DEVIATION 2.48 § 2 range.
SCORE 2 10 MARKS 11 (57.9%) 0 Al evaluation ensured objectivity, consistency
SCORE < 7.5 MARKS 3 (15.8%) and detailed rubric-based grading.

o Quiz-3 is evaluated manually only (Average: 9.68 / 15) . Quiz-4 is completely Al based (generation + evaluation).
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IAI Implementation in Vehicle Dynamics Course:
A Case Study

STUDENT PERFORMANCE ANAI.YSIS

COMPREHENSIVE ANALYSIS OF ASSESSMENTS (TOTAL: 100 MARKS)

= E

“': SEMESTER:
i) Jan-April 2026

LEARNING TREND (QUIZZES) STRENGTHS & AREAS TO IMPROVE STUDENT PERFORMANCE CATEGORIES OVERALL SUMMARY

COURSE CODE: 3 COURSE TITLE: @ INSTRUCTOR:
MES5670 Q Vehicle Dynamics & Modeling =~ @ Dr. Ashok Kumar Pandey

AVERAGE MARKS (OUT OF 15)

15
12 934 968 954
9 8W
6
3
0

Quiz-1 Quiz-2 Quiz-3 Quiz-4
(Al Based)

Students show steady improvement from Quiz-1
d to Quiz-3 and maintained a good level in Al based
Quiz-4.

e

©

STRENGTHS (Strong Areas)

& Projects

& Assignments

& Applied / Practical Leaming

7 Contmuous Assessment Participation

AREAS NEEDING IMPROVEMENT

O Early conceptual quizzes

O Consistency in tmed assessments

QO Some students showed sharp variation
between quizzes

HIGH ACHIEVERS (80+)

Consistently performed well across 5
quizzes, maintained high assignment

_ STUDENTS
scores, and excelled in projects.
STABLE PERFORMERS (70-79 —~
Majority of students fall here. '
Good understanding with moderate
INCONSIStEeNcy N Quiz2es.
AT-RISK / IMPROVEMENT (<65) 6
Weak quiz performance, lower consstency,

STUDENTS

reduced conceptual retention.

SUGGESTED SUPPORT

More formative quizzes +* Concept revision sessions
Practice -oriented problem solving ¢ Personalized guidance

©

Overall class performance is
strong and balanced.

Students excel in application-
based and practical components
compared to timed quirres.

Al based evaluation shows high
alignment with manual grading
and supports objective,

consistent assessment.
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ME 5670 VEHICLE DYNAMICS: A COMPARATIVE EVALUATION POSTER
1RED PEN EVALUATION | ESERVED EVALUATION |

(THE STRICT PROFESSOR) (THE DETAILED CRITIC)

Strict ' ) Sketching @I potenti ., Good effort
standard prems'onl here is a
breakdow
"”d& “i‘;‘
% “I =\

You missed
the dynamics, Algebr alC

precision

° AV is key.
N h tlcally | " i
tan Mathema | _ ,
SN ~- AT Hyderabad 0 xcellent' : % \ [ —\}

:’;_'_é'?‘ Sketchln
premsmn'

'You missed the
dynamics, boy'

3 ! ronDc Good logic, 2
| _
gerivations jUSt add forces =
Eul-fullutter. g\ i
o
TOTAL: 13/15 | oy

o I AL ‘( [KlNEMATICS vs. DYNAMICS: A LESSON IN DETAIL | & sin® Ia—tanﬁx\;}




IAcademic Innovation: Comparison with Al Evaluatidi ==

ME 5670 VEHICLE DYNAMICS: FULL QUESTION COMPARISON POSTER
1 RED PEN EVALUATION ? & | f&<— DETAILED DESERVED EVALUATION

o) (THE STRICT PROFESSOR) 2.F=ma ?4 | (THE COMPLETE CRITIC)
1o e "
ke Q@) * | o Qi(b) ’
O) ,
il © . 25/3) &P |, 2/4 2.5/4) (7
i I% F.e=C,o T =& m(v+ur) | m(v+ur) 1S @
~ f . ~
AR Unclear y Correct logic & DOFs. Y Algebra ok, Good FBD & Math, but
Sketch! DIAGRAM CLARITY Small deduction for - but no design | [ JUSTIFY ‘OPTIMAL’ || misses the engineering
: Lose 1 point, ISO standard vs SAE choice logic! / | WITH ENGINEERING [\ rationale for RWD vs
Kf‘ Fr=C,x IS ESSENTIAL. convention. 2.F=ma LOGIC. FWD selection. =
Av RWD>FWD ! 4
m(Vv+ur) f Q1(c) RWD>FWD | 1= —= } Q1(d) m(v+ur)
/= (25 5/5| & _ (R 2.5/3
¢ . /
' : St G t
Mathematic cally Flav;_lrlﬁzz;l';;n;port ~ Kinematics o ) but the EOM needs to
& e Tait-Bryan matrix! NO Eqn. of Motiont || include Iﬂ;esct?f;:gggg o
p EXCELLENT MATHEMATICAL _ [DYNAMIC FORCES ARE REQUIRED, \
EXECUTION. ‘ NOT JUST KINEMATICS. N d b
| ' THE STRICT PENALTY VS y P B
[TOTAL: 11/15 I THE COMPLETE CRITIQUE. TOTAL: 13/15 ] . m
| | o



IHackathon Example

Day 1:
Scribble Concepts

Final U-Chassis Design

2047 Acceséories

Inteérated '\

Sensors

FIND DIFFERENCES

+ THE OPEN-DOWN

| U-CHASSIS FOR
UNIVERSAL ACCESS

)

Day5: | "7 /) "NERVE CENTER' HUB

e/

Quarter-Car Active  Al-Benchmarking &

Load Transfer
Riz(iglty Analysis & CoG Modeling Suspension Simulation Sensitivity Analysis

Torsional

(for asymmetric (tor medical
open-loop frame) passenges/wheeichair  vibratien

P
>,

5| SINGLE SENSOR I ROBOTIC

THIRD ARM

SIMULATION

SELF-HEALING POLY-SHELL ACCESSIBLE,
WITH THE U-CHASSIS INTEGRATED

» &
 d 2\ “

MAG-LEV AR
DOCKING FLOOR INTERFACE

2 ACCESSORIES FOR
(N SPECIALLY-ABLED USERS

-
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Hackath

~ TRANSFORMING SMART

MOBILITY PLATFORM

NEURO-SYSTEM & Al CONTROL

\arv$
Ricatss S‘Sﬁ" M Al - Transforming Smart
2 dytving + tem? Mobility Platform
- e snholt N

\
EX
Y
~
]

out j
ackaching ‘L:—? ﬁ &
%\'IG; o

peepeilor = e

Docking Station
Connection Point

Speciakzed Docking Station

Modulay Ground Mcbility Configuration
et Modular Chassis Platform Attachable Modules —

AI-DRIVEN DRIVING AND CLIMATE SYSTEM

Medical  Customized
TechBay  Cargo Pod
S\ . Advanced
W Communication
ray

@ FLIGHT MODE @ HUB TRANSFORMATION: (3, GROUND MOD®
s ABRAL (1 OW: PPROPELLER TO WHEEL =/ MOBILITY CONFIGURATION
Attachable Extended range
ONRIGURA Modular Chassis Platform Modules  Battery Pack

ITERATION 3: MODULAR ASSISTIVE MOBILITY & ACTIVITY SYSTEMS OVERVIEW 1
[0 Faded / Reference (iter 2) [l Iter 3 Integrated / Advanced (New)

ITERATION 3: ADVANCED SHOPPING TROLLEY ITERATION 3: NEW STAIR-RAILING <bon Rere
| 2 Voice-Activated & Active Retrieval GRIPPING MODULE . o]

75 | Y] Attaches 1o railing for stair use 2 /'\ Ackve 0efo
{ = 2% 3 . e
‘ B %ﬁ Jght welght Wi P
L___Ea — weac- vesistant dyre
(ITER 2 REFERENCE] tades Sy
W .\9«4
Ladined
PREN L ITERATION 3: ACTIVE ASSISTIVE BED TRANSFER SYSTEM [
F\ Ao Led (Recline, Tilt, Transfer)

Actively assists user onto bed & 4;;'\,1
7 Active Assist -
onto Bed

| PREVIOUS COMPATIBLE
| DTERZ REFERENCE) |

Y §

ITERATION 2: MULTI-MODAL MOBILITY PLATFORM EXPLORER

SYSTEM AND DOCKING STATION "M 1 | NEURO-SYSTEM & Al CONTROL
- 0 o




IAI Implementation in Vehicle Dynamics Course:

A Case Study

® ¥ ° TOTAL STUDENTS

e 19

GRADE DISTRIBUTION

GRADE

® A

B

e

=~ j SEMESTER:
#2]  Jan-April 2026

® A-

® B-

COMPREHENSIVE ANALYSIS OF ASSESSMENTS (TOTAL: 100 MARKS)

NO. OF
STUDENTS PERCENTAGE

31.6%
36.8%
21.1%

10.5%

* Nearly 68% of students secured A or A- grades,
indicating overall good academic performance.

ull 7197

HIGHEST TOTAL

87.2

CLASS AVERAGE

al 7197

TOP PERFORMERS (TOTAL SCORE)

2
87.2 85.5
A A

(3)

814
A

COURSE CODE: ' COURSE TITLE:
MES5670 a Vehicle Dynamics & Modeling
MAXIMUM MARKS CLASS AVERAGE

LOWEST TOTAL

\ 58.5

I

4 5
81.25 81.05
A A

MEDIAN SCORE

71.3

* The difference between highest and lowest score

is about 28.7 marks, showing moderate variation.

INSTRUCTOR:
Dr. Ashok Kumar Pandey

COMPONENT
Quiz-1 (Manual vs Al)
Quiz-2 (Manual vs Al)

Quiz-3 (Manual Only)

Quiz-4 (Al Based)

Assign 1
Assign 2
Hackathon

Project

STUDENT PERFORMANCE ANALYSIS¢ g

OVERALL STATISTICS COMPONENT-WISE PERFORMANCE (AVERAGE)

MAX MARKS

15
15
15

15

6
7
7

20
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: ;

Indian Institute of Technology Hyderabad

LOWEST SCORE

Ih 585

CLASS AVERAGE  (OUT OF MAX)

E—==8 842
I 9.34
I, 9.68



Ethics and Integrity

2 . Why Integrity Matters in High-Impact Journals

1. What is Research Integrity?

Honesty /——o «— Transparency |

s

@ |

~ Transparency §—‘ i, | Accountability)

Maintains Trust

Promotes Fairness

 Honest Reporting ;' \3 Authorship Ethics i

L Conflict of Interest | f\ Data Availability )

Conflicts of | peer Review
Interest

1= ¢l @
+
i

No "Guest” | Original Full Objective &

Authors Work Only | Disclosure | Confidential
V'S |

Pressure to Publish Al & Fake Research ~ Impact Factor
I B— Manipulation

— = e —— = = i



Best Practices in Science

5. Best Practice Frameworks

| COPE | 4[ Publisher Policies

Wiley & PLOS

Publication Ethics

6. Tips for Authors

Select the Right Follow Disclose Get Peer Revise & Improve

Journal Submission Conflicts Feedback Manuscript
Guidelines & Data

7. Final Takeaway

Integrity Drives Trust & Quality in High-Impact Science

Courtesy: ChatGPT
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